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t&»*ot, (111) Mco5iiim^.^ H B H ^Me^S^L/iOT?r 
^f^^it«±l:, (111) Pb*^tf5i 

nm#m^^^m> xummKttLWfftt (1 1 d mubbipjl^, Pb^ 

[f^2] (1) J!U&&*«_Lfc, StS^L¥tT^ (111) I* 
J: IK P b «r*tra»«#»il. -*0«*XW*ft«*0|iIttoHK«rJtJw 

(4) ±iB#^ H B B ^^^*tT5^m^m^®m^^> mmLtz&mmit 
3 ] ( i ) Kii?L*^ri-^>^ H B H ^Ji^smtt^^ 

K**tt*jRI|±t^ itiCMlflf* (1 1 1) W£#c>. Pb£ 

&trmmmfr*tt&nm. xitmmtzttLw-n* (in) BWEitaLfc, p 
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(2) ^^S^ifeOiaK*^L^«flt*««:ftil-t-*ifc> 

(3) ±IB^ H B H ^KtJifB^##:^Kfc«-l6D^*>^ m*<OgM<Dm&* 

i ifim^^s^acom^^^o 

[»#SU] «TlB3til«#* t , PZT (PbZ r x T ii_ x 0 3 ) > P LZ 
T (P b y L ai_ y Z r x T i i_ x 03> > PLCSZT ( (Pb, La, Ca, S 
r) (Zr, Ti) 0 3 ) , XlZZtib KN b £i&&n LfcW*-C*&, 

[01**5] ttiBiM&A£££: It, M^IJ^OfM^ (111) 
MoJjij&A&ttu Xtt (111) mfrb*~7*:v hA*«r*-t*J|tttft*fR«:« 

[1(1*317] HriBm»A««i: It, aftttt^KO^JftS*' (0 0 0 1 

) i<Da-Ai 2 o 3 fie B H B it> xi* (oooi) mfrh*y*v h&mtt't 

y n >JM&A*jfc*'l£fl§-*-*> at** l 4 1 -eov^r^— ohibiR(^#« ' 

[ft** 9 ] ttBVttA&Kfc It, SiltllioMI^ 1 1 o 0 1 
lffO'>V3VJMSA*«, **v>ti 110 0} I^t>t7-b7hftKS:W'> 
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[0 0 0 1] 

[0 0 0 2] 

[ffe^OSaif] 

O^^T^#^«M^7^^^-^^#^tL^^><7)€:^^S^tt^■ : & , ; (n o 
nvolatile memory) bVfrA,?^&o TfU^* *V 

•=& V (Ferroelectric random access memor 
y (FRAM(gill) ) fc£tt*t&*LTv>* 0 
[0 0 0 3] 

FRAMIt 2oo^fr&#14£*IJfflLT43«9 
UtlilXl 010-1X1 Ol20i:#V> o fftia^jtfnsOt-m^ 
[0 0 0 4] 

9 <d—1j(d^ izfrwr ^-e § & o frfefrft £ EBU-f & £ t K £ o t\ 

-^•<7)^^fS] Kttfct z> "i" . Rifsw^^s^iej^^-r* "o" <vmm 
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[0 0 0 5] 

i«^^o ^SHilf^fiiJ^fiPZT (P b Z r x T i i_ x 0 3 ) 
, P LZT (P b y L ai_ y Z r x T i i_ x 03) %¥X~$>2> 0 \**^KJ®mWfo 
^tiW^IH±SBT (SrBi 2 Ta 2 0 9 ) T*&&<, 
[0 0 0 6] 

FRAM^fev^Tfflv^tL^StflW^^I-HBILTfi, #gf§¥ 1 3-102 5 
[0 0 0 7] 

1 - 1 0 3 0 2 4-§-2r#Ki±, ^O^^^^jtHSeS^ tt/i 

1 1 1) m^m\^Ltzrumm±Kmnzm^<D^^mm:mm^fix^^o 

[0 0 0 8] 

— 3j\ Foster^, Journal of Applied Physi 
cs, 81, 2324 (1997) Kit, (0 0 1) S r T i 03±^T§Pm@ 
tLX (001) SrRu 0 3 £?£j&L£^ MOCVDfetPZT (0 0 1) 
IIIMn-^ja^ ^^fe«#4 (2Pr) ©^I^PZTfl^ 

[0 0 0 9] 

MWfcfclR 1 ] 

#i!S¥ 13-102543 

mw&m. 2 ] 

mm 2 ? 11-10302 

izmv&M i ] 

Foster^, Journal of Applied Phys 
ics, 81, 2324 (199 7) 
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[0 0 10] 

£v»£fcj&*58£*L& 0 L^L£^<b> f£5fe<E>*^y pmx-YtWkL-fz 
temmfc* -V ? tli^Slfl^ 20~25^C/c m2(7) & (7)^^- 5: £ 

[0 0 11] 

o 

[0 0 12] 

*l^©^#Sf o$l^^T-tt, 5iitM B mtlt (1 1 1) MO 
fiSIIMIttli (111) ffiUKl^b^JeaiWtWfl-Srfflv^ foWii: 

[0 0 13] 

^#it^^tf#S^«*miSi-^^t?$)o-r, (111) ®^5lil^lS 

1 1) w*3#^> p b z&wmnmiL&gkmWk, x»**«aa^»L¥ff«: d 
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& o 

[0 0 14] 

(1) #^ B B H *^±^ % SMKUtL^k (111) Pb^^-tr 

(4) ±iE^ H H B *^^i^*LT^Mm^M^mm$^ tffiL^it# 

O' 

[0 0 15] 

MUf-tK:, itti:ML#^ (1 1 1) W£#o, P b 4r^tr5fi8l*fl^jBf 
B B B ?iJ§l> X{±^mK:*fL¥ J fT& (111) BfcffilRjLfc. P b «r^tr5i^«fr 
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o 

[0 0 16] 

mt&i&'t&o Pbz&ttmmmimnt lti±, pzt (Pbzr x Tii_ x o 

3) . PLZT (Pb y Lai_yZ r x T i i_ x 0 3 ) „ PLCSZT ( (Pb, La 
, Ca, Sr) (Zr, Ti) O3) , Wi£*tfc i:N b £EsflnL£:#J«£ 

[0 0 17] 

5^ii#IH^iitSf ^itt Lttt, 9im#m^M^ (1 1 
1) i<7)f^ B H 0 m Xfi (1 1 1) mfrh*y*y hfc&fc^Tf &iMlh&£« 

^Ltzm^mm<D^m.mm-to (in) B^^ai^^t^JtL 

Tii, MgOItiSrT i 0 3 ^ H H H *«^^f^-i:^-e^^o 
[0 0 18] 

w& (0001) m (cm) <n a -A i 2 03^ B H H *«> xi* (0001) ®*» 

fcsj-?*? YM^^ir^ a- A l20z&ffe&&mzmy<*Tt> iv^o 9fe& 
*fr*JR^J*15*» (0 0 1) MOM g A I2O4 (v^y7 • &ffiMi 

[0 0 19] 

Ji%09ftm#ftJRJ&Jft&l£ (M g 0. S r T i O3. « - A 1 2 0 3 WM g 
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^2 0 0 2 -3 2 8 3 8 2 ^ ^-v : 

ttttBJKIi. Pt, Ir.Ti, RuXtt^tt^om^^^^i-^ifc**^ 
[0 0 2 0] 

If** (111) MXJi^tLt^oM, 1r%t>% il 1 ll py'jnvf^ 
2&fc, *4vm± Hill W^^-fey b^E*^*^ 3 ^ J M&&2&K*' 

>fc, fc&vM± 1100} Hj^fctf-^-fey h^Jg^i-^'>V 
[0 0 2 1] 

-»M Y<0!kfc*®k.1rZ><D\z.^m-e3b&o ^7 7 7l(i> Mg(X YSZ ('f v 
HJ ^A^ftv^Vn-T (Z r02))> M g A l 2^4% CaO> S r T i O3 
. Ce02fT«t*dfc^-el. -e<0 (111) IXIi (0 0 0 1) 

[0022] 

3£jKX»±/* v 7 7l±i:^t^> * 7j Oil & & 3Mtt3*lR£^J£ LT & 
iOflttlK^ Pt. I r, T i> R uXltZtitXDMttydfrbftm 
-fZZttfX-Z, %<D (111) !B*M»«#»it»ftlBi:-r*ifc^S*o 

^^Mt^tttlHIiUtU^o **v**±, gmteMlteS r RuO 
3> YBCCK XttLSCOKiOMU f<0 (1 1 1) B*3«m#*lBB 

[0 0 2 3] 
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[f^O^^Pl 

^l§^t?f±> IMSaa&fc-tfc, ^CTKttLWfc (111) W£8K^ Pb 
^^•tf3ii^m#^ H H H ^m€*^t-^o Foster^ Journal 
of Applied Physics, 81,2324 (199 7) \,Z&^X 
„ (001) S rT i 03_LlcT^m^i: LT (0 0 1) SrRu0 3 5;«> 
*«Mfe*Mfc^5CffiJfift (MOCVD) &-CPZT (0 0 1) W»IR£iW&fc 

dOlHO^^tlfl (2Pr) i: LT 1 1 0 C/ c m2o^:§ ^-fito 
*#<b*Lfcc:fcfc#^L-cv>*o iOlS^lfi^ (111) 

6 3^ c/cmZt^im^**). m&<vmmm%m:&<<~&^r&mtzti2> 3 

0 ix C / c m2njf< 2 ft^±^ii*«W i t *7fi LTV^ 0 

[0 0 2 4] 

flflxJ^ &^m^**fcLTPZT*m*fflv>&»£\ ^ B B H M^^ H H H ^t# 
*± (0 0 1) ^faKfrWMi^&t&o mm±K&B 1 £&WW¥-&M i <o (111 
) ®=Sr^-r^fc, 1S®CWLTIE4< 1 1 1 >l*{±<0 0 1 
LT3 5. 3° oaflP£#oTV»& 0 #^ H e H ^lfm#^m^{±> 3 0-10 0 

[0 0 2 5] 

^ H a H Stli:StW:W t¥ff ^ (111) ®=Sr#o.^#«#<7)# 
gtH&IIUf U i(Olii^x 7 ^v^t & £ j: Q *ft ftaMSLtfcBr 

ot, |5fe^OElRHt#j»S»Bi05*«#»3 0 A /C/cm2jrJt-<2f&J^±O 
[0 0 2 6] 
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[0 0 2 7] 
[HUM 

[0 0 2 8] 

(^jftfil 1 ) 

mi (a) izTF-rxoK. 1 oo±t^ «u oosikw .( 

1 1 1) Ml 1 ^ofilPZTi 1 2 £j.fcr*3rS'*/i'&ft£-£*o J££r£i 

ObLXte, m*.\i, MgO (1 1 1) M> S r T i 0 3 (1 1 1) W> 
W^li«-Al 2 03 (0 0 0 1) I©»fflv^t^tH 0 
[0 0 2 9] 

f^pzT (111) ©J. #«&*WW4Ml]fc* (M 
OCVD) ft. fl^BUc^**^- (MB E) ft. &&vMi^;W* V— ^-t** 0 
vva> (PLD) tfc-CfH EIIIfttt-*t«bK(^£*L&k^ 
tt&v\, PZT (PbZ r x T ii_ x 0 3 ) KR5gS*v*\ PLZT (Pb y 

Lai_ y Zr x Tii_ x 0 3 ) , PLCSZT ((Pb, La, Ca, Sr) (Zr 

Ti) 0 3 ) «: ifOitlltfttmotffl WI6"C* ») , ttzZfhhKNbZffi 

[0 0 3 0] 

^x.lfMOCVDWPZTW»i> Pb (THD) 2 - z r (THD) 4 
„ WTi (i-PrO) 2 (THD) 2 *SfttttttfflU 5 5 0 ~ 

6 0 0t, JE*130~6 7 0 Pa (l~5Torr) flrHt^-elSo ( 
JR*Kk'ft*<!>5S:^*»t*THDtt h y ^f-ZW^iJ-^SM-*- K i - P r 0(i 

[0 0 3 1] 

^pzt (l i i) ®i i z^-fzmwmi 2*mfoi o&mK&j&tit. 
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t4 (01 (b)), »$*ifcPZTfRl 2' P t*&v*l±I r*m<*> 

16t^^^f>"^lSt4 (HI (c) ) o 
[0 0 3 2] 

ijfl^WtLtilfetil 8 (HI (d) ) «rJBj£-f*o 

Jfrt* (HI (e) ) o 
[0 0 3 3] 

H2 (a) K^L^i^c, *^v*JBtf>5£^m#P Z T&J&l 2 ' 

3 7& s ^#^j£LT**3Mg#&&2 4 tfRl^V^^ii-H-r^o $nV>T, H2 (b 

(051iaiLlt2 6 fc^i-^J:^^. *^1 0 fc3MR2 4***3*. MS 

2ft©i«*«Ii:J: Ote^*Hi:*&#t±^ 0ax.tfJRHJB¥2-3 0 3 1 1 4 
-^^flU ^¥1 - 115 1 4-3-9-^UlBtt$*LTV*£o 
[0 0 3 4] 

^ic, *^v*ffio5£if*#PZTMIl 2' *^Jfc-r*Ofcffiv>fc£l&l 

o«*-t<i>o »n oo&*t±, *«i o#Mgoi«^ hc i zm^ 

Xfc^&KmmZltZo SrTi0 3 St^ii> HNO3, 

ts«*fflv^r^wt«»$**o t77>fT («-Ai203> **w>»*»i, 

[0 0 3 5] 

H2 (c) icfUiM^ **'<->*«>±«m*2 8 fc£*Lfc»« 
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^pI2 0 0 2 -3 2 8 3 8 2 ^ ^-v ! 

mm 4, Mt^PZTfUl 2' W±g&m^2 8^^&£*L£3&Mm# 

ii I r O 2 -T-^J&1- & ^ £ 3&*"C § £ o 
[0 0 3 6] 

(*M0O2) 

iOMIi, MMll*fmLfz-y--7T4T («-Al 2 0 3 ) (0 0 0 1) 

[0 0 3 7] 

i3 (a) (0 0 0 1) 15 1 t±IfctSt77>f T (a 

-A 1 2 0 3 ) 0tcKii?L5 2 a. 5 2 b&&lt£o 2ali 

, *^s*is*<D-^<Dm.m^wiir&77 7<Dfmmr«$>i<), jr®?L 5 2 1> t±, 

mmm^^o ZtibOMMlLte. t77^7i«5 0*«W»fcinlLT3B 
[0 0 3 8] 

HI 3 (b) HtfL*:*? K> 0<7> (0001) 15 1 1:, ^©15 1 \Z 

mi* (111) I5 5*tt4f*5 4S:fjSno - <OWWk 5 4 {i5^Mm# 

■eiio MI5 40-LK, ^{i0^5 0<£> (0 0 0 1) 15 1 CTfrfc 

(111) jjS-5 7*^ri-^>P ZTI15 6 Sr^-f^o P t (111) 
(i I r (111) ffi<0±fcj£fiLfcPZTSMK«i. Pt*4^lil rUfifcteT 

(1 1 1) WfcBfoL:fc£*NHM» ^&*o Pt^v>ttl r»KJw«x.TS 
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03 (c) K^LftJ:?^ ^r^^'>^«l#I15 8 t^S|5^i:tt6 
Ot'&W^U, 115.6, 5 4 (03 (b) ) *^*1"^o 
[0 0 3 9] 

03 (d) K^LtzXo^, B«L5 2a. 5 2b (EI 3 (c) ) 1*!^* 
*7=->&7^U *:ii?L5 2 artO^^^X-f Victims 6 OKSNKti^^ 

7^62b Sr^lfrt&o 
[0 0 4 0] 

6 4 (0 3 (e) ) «r^i"&o 0 3 (f) fc^Lfcldfc. 

fi5 8 0_LK, St5 0Ol{:f^ (111) M*«foP tXltl rfl« 

H^>^Xf>H6 8 a^6 8 b&**t-e*LBJ£U T E O S *&li#$.Jf £ 
fc3-fl0B«LT*&TO'ffcLT, »HHftlWl7 Oi^'t* (0 3 (f) ) o 
[0 0 4 1] 

ifl)«t»»i, ±te<Dt&Qmmmimm5 s tz.*i*m*~mw&$ o. 6 

o< b 9 > v X * Lfcg(J<*>*« t fi? *) -g-fr^S d t ff~C 

£* e £#50 *l>o< |4t:^L^i^:> ^t^y.^^I 

#£#) 7 4 £3§Mfc h7>v^^7 6 <D— 1j<D?\ # tH LMfe 7 8a fcSMSL 

„ ^yy^T>^^e 2 b^>^t>116 8 b^urt^— ^<obi# 

ffiLm*7 8 b 36«5 0«:tho< 9ig$ft^»^tt, H5i:^U 

*v/<is?<Dmm& O&TUnMtLX, r/W'/W6 2at 
^Uk^ — 7 40h7>^^7 6<7)-^liffittl7 8 a tw&tt 




2 b^fc o —^o^i^mLm^ 7 8 b Ctt&rt'&o 



[0 0 4 2] 



(ftllM 3 ) 
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2002-328382 ^ v I 14/ 

£<D0Ofi. ir«?L*^L*:->V3^*«^> (111) 1S±1:PZTI1^ 

[0 0 4 3] 

06 (a) K^LfzXo^ (1 1 1) M9 l*±SktS*>V3>*«9 0 
£Jtfi?L9 2 a. 9 2 b£&&t&o ;R®?L9 2 a (i, O— 

[0 0 4 4] 

H6 (b) K^Lfci? S^9 0O (1 1 1) 19 1 Z<DM9 1 
'ftt£ (1 1 1) ®9 5.^tSMgAl 2 04ll9 4«r^jS-rS 0 -^119 4 
*±. 2&R9 00 (111)19 1 KTOfc (111) lB*«£fcPZTilt«:t 

mt%&WJ§k9 6 P tab^V^il rt*t^o vll (7)119 6 «9 0 
(111) M91 H¥tT* (111)09 7 £#o 0 MK> ^9 6<Z>_hlc. 
^lil)i«90O (111) ®9 llcWSr (111)19 9^tnPZTf 
§9 8^n o 
[0 0 4 5] 

H6 (c) KTFLfcid^ ^f^A'y^SWIH 0 0 ttz&U 

frtnmi o 2 b%hUfrzmvx, wm9 8, 9 6 an6 (to ) zma-tz 

o 

[0 0 4 6] 

«SV*T\ HI6 (d) ^L7tid^> *ii?L9 2 a. 9 2b (®6 (c) ) F«3 
|:r/^r>^U J:3i?L9 2 aft?>* V^^f >1:{±1S1 0 2 
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2002-328382 ^ : 

-fk-f^y 1 0 4 a&^J&$-£&o S®?L9 2 b rt<£>* >^f->0±»Ctt3EH 

lS^t^^>7 0 v^l 0 4b *l&$tfrho 
[0 0 4 7] 

^£9 0±UTEOS4:4fOl6lt*|-fl-«)«*^*U ^®«r¥fifl:fC»i»K 
106 (12 6 (e) ) fcj&fc-*-*. ® 6 ( f > K^Lfci?*^ 3£»W 

0 OOJil'. S4S9 0<DmK^ft% (111) ffi^P tXiil r» 
Wk<Di>*)--fiV>nMl 0 8^U i©«Sl 0 8RU t 9>?X7->'7?ri 
0 4b^^VWVlIl 1 0 a&tfl 1 Ob^WtiMU TEO 

(0 6 (f) ) o 
[0 0 4 8] 

£OWC:i3V>T*>. ^ife^J2-em§gt^i?^> Sft»m#*ill 0 0 
IfetiClooTO 1 0 2. 1 0 8:frMSJS$*t&**'<~>**^kfc2£«9 0 & 

[0 0 4 9] 

(gttfll 4 ) 

iitrii, JtaJLi^Ufe^yava&R^ (0 0 1) ®±fc* ^coWKML 
[0 0 5 0] 

mmmsx-mmi^tKDtmm^ (oon ®£±.rafc-r&>' i ;=i>^£^ 

[0 0 5 1] 

dd-Cli^V a >i«<7)W^oTv>^ (0 0 1) ®K> MgAl 2 04li 
£Bjft-f&o fc^BMftR^OTEi'&S i (0 0 1) ®KJ&$l$*i£:MgA 1 2O4 
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%JRM\ (111) Ho^1-*»IRk^ 0. £*Ui^ife«3-ew;Rbfc 

'J =» (8«3&JfciiD K¥?rfc (1 1 1) !S*lt;ifcPZT»lg|*:*- 

[0 0 5 2] 
[0 0 5 3] 

i^t*ot, (ill) w<^5iiim#^ B H H ?i^^ft^b^®*^ 

oJM§a*R<*>_bfc:, iW^LWi (111) Pb£#tr&if 
tt#ljL|iA&K^ XliSttl^L¥1r^ (1 1 1) MKBBfaLfc, P b *#tr 

(ttiB2) (1) i|MM3&fc±fc. itffii:^l¥fi^ (HI) ®^ 
Pb^-g•tp3tMm##^ B H H ^MS^^L^ f£MIJS£^-~>^1~*- 

(2) ¥mfc&w<omn®&zw,f£Ltz¥mfc%fe*ftnir2>zt, 
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(4) ±m^&m£zvk&^r&mnmgm*mm2^ »wLfcSMW# 

&-&tN #15 1 IBftO^NKWItOftJt^o 

(#15 3 ) ( i ) m®?L^^-r^>^ B B H ««±^^tt*mm *mtfrz> 
z.h, mmm^mmm±K, sw^Lftr^ d 1 D la**?^ Pb£# 

tr^iim^^ H B H ^m> XttJMBH^tWft (111) WfcBifllLfc, Pb 

(#154 ) HtffB^il«#^> P Z T (PbZr x Ti i_ x 0 3 ) , P L Z T 
(Pb y Lai_ y Zr x Tii_ x 0 3 ) , PLCSZT ( (Pb, La, Ca, Sr 
) (Zr, Ti) O3) , XliittfcKNb fc^traLfcOTre*** #15 1 ^ «b 
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